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The Bone Density Level of Korean Men Aged 60
Years and Over, and Its Relevant Factors
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Abstract This study is to analyze femoral necks and lumbar spine bone mineral density in Korean men aged
60 or older 2,736 people, as well as to research in its relation to anthropometry, life style, diet, fracture
history, family history of osteoporosis and medical history using data from Korea National Health and Nutrition
Examination Survey (KNHANES)(the 2nd(2008) and 3rd(2009) year at the Ist survey, and the 1st(2010) year at
the Sth survey). To express the strength of the associations, percent differences were calculated from multiple
linear regression models using the formula B (unit/mesnBMD). Unit for continuous variables were chosen to
approximate 1 standard deviation(SD). Prevalence of osteoporosis for 60-69, 70-79 and >80 old men were
6.7%, 15.8% and 31.4% respectively. The proportion of osteoporosis calculated for each age group in the
femoral neck group was: 60-69 years old, 2.6%, 70-79years old, 8.2%, >80years old, 24.8%. For the lumbar
spine group, the values were: 60-69 years old, 5.5%, 70-79years old, 11.3%, >80years old, 15.4%. In men aged
60 or older, lean mass greatly influenced bone density in the femoral neck and lumbar spine. Thus, to increase
the lean mass would be an effective way to prevent osteoporosis in elderly men.
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[Table 1] General characteristics of study populations
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Mean+SD or Proportion(%)

Anthropometry
Age 68.846.1
Height(cm) 165.4+5.8
Lean mass(kg) 48.9+6.1
Fat mass(kg) 14.5+4.9
Life style
Smoking status Non Smoker 16.4%
Ever Smoker 33.8%
Current Smoker 27.9%
Alcohol intake(drinks/week) <3 79.6%
>3 20.4%
Resistance exercise (no/yes) 29.5%
Physical activity/vigorous (no/yes) 15.8%
Physical activity/moderate (no/yes) 14.4%
Walk for exercise (no/yes) 54.3%
Diet
Dietary energy intake(kcal/d) 1974.9+685.4
Dietary calcium intake(mg/d) 502.5+346.0
Dietary phosphorus intake(mg/d) 1193.0+£480.2
Dietary B, intake(mg/d) 1.0+0.6
Fracture history
Spine fracture (no/yes) 0.6%
Hip fracture (nofyes) 0.3%
Wrist fracture (no/yes) 09%
Family history of osteoporosis (no/yes) 82%
Medical history
Diabetes (no/yes) 17.7%
Rheumatoid arthritis (nofyes) 2.4%
Osteoarthritis (nofyes) 15.8%
Thyroid disease (nofyes) 1.1%
Depression (no/yes) 9.7%
Total 1,739
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[Table 2] Mean of BMD at the femoral neck and lumber spine in men over 60 years

(Unit: g/cnf)

Femoral neck BMD

Lumber spine BMD

Age N p-value p-value
(Mean+SE) (Mean+SE)
Men(n=1,739)
60-69 1522 0.748+0.004 0.946+0.005
70-79 1025 0.683+0.004 0.000 0.916+0.007 0.000
>80 216 0.614+0.008 0.894+0.014
[Table 3] Prevalence of osteoporosis at the femoral neck and lumber spine in men over 60 years
(Unit: %)
Age Total’ Skeletal sites
Femoral neck Lumber spine
Men
60-69 6.7 2.6 5.5
70-79 15.8 8.2 11.3
>80 314 248 15.4
*Total hip, Femoral neck, Lumber spine®] T-score 7|5
A= 60-69A41+= 0.748 g/ci, 70-79A4]= 0.683 g/cii, 80A| oAl F 3 oJAF ALHSE -2 0.020, A7] 13] 3080
OJAFL 0614 g Aol FAFUSE BURL ast AL F 59 o4 AUT 2 00158 oju AR BuE

Hal, 93 TUL A= 60-6941= 0.946 g/ar, 70-794]
0916 glert, 804] oA} 0.894 g/an® o] =7}t
5 ZUE7}F 745 tHp<0.05)[Table 2].
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[Table 4] Regression of bone mineral density of the femoral neck in age-adjusted bivariate models.

Variables Unit 3" P-value
Anthropometry
Height(cm) 10.0 0.055 <0.05
Lean mass(kg) 6.1 0.067 <0.05
Fat mass(kg) 4.9 0.050 <0.05
Life style
Smoking Ever Smoker 0.004 0.40
Current Smoker -0.017 <0.05
Alcohol intake(drinks/week) >3 -0.003 0.65
Resistance exercise yes 0.018 <0.05
Physical activity/vigorous yes 0.020 <0.05
Physical activity/moderate yes 0.011 0.12
Walk for exercise yes 0.015 <0.05
Diet
Dietary energy intake(kcal/d) 685.4 0.009 <0.05
Dietary calcium intake(mg/d) 346.0 0.038 <0.05
Dietary phosphorus intake(mg/d) 480.2 0.020 <0.05
Dietary B, intake(mg/d) 0.6 0.021 <0.05
Fracture history
Wrist fracture yes -0.035 0.21
Spine fracture yes -0.088 <0.05
Hip fracture yes -0.010 0.83
Family history of osteoporosis yes -0.007 0.47
Medical history
Diabetes yes 0.018 <0.05
Rheumatoid arthritis yes 0.013 0.46
Osteoarthritis yes 0.003 0.69
Thyroid disease yes 0.009 0.73
Depression yes -0.018 <0.05
Adjusted for age
" Percent difference in bone mass per unit
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o, 0|52 AL 28.4%0] U THTable 6].

[Table 5] Regression bone mineral density of the lumber spine in age-adjusted bivariate models.

Variables Unit 38" P-value
Anthropometry
Height(cm) 10.0 0.053 <0.05
Lean mass(kg) 6.1 0.071 <0.05
Fat mass(kg) 4.9 0.052 <0.05
Life style
Smoking Ever Smoker 0.009 0.24
Current Smoker -0.023 <0.05
Alcohol intake(drinks/week) >3 -0.012 0.21
Resistance exercise yes 0.027 <0.05
Physical activity/vigorous yes 0.023 <0.05
Physical activity/moderate yes 0.010 0.38
Walk for exercise yes 0.010 0.20
Diet
Dietary energy intake(kcal/d) 685.4 0.003 0.25
Dietary calcium intake(mg/d) 346.0 0.014 <0.05
Dietary phosphorus intake(mg/d) 480.2 0.010 <0.05
Dietary B, intake(mg/d) 0.6 0.014 <0.05
Fracture history
Wrist fracture yes -0.026 0.54
Spine fracture yes -0.117 <0.05
Hip fracture yes 0.016 0.40
Family history of osteoporosis yes -0.029 <0.05
Medical history
Diabetes yes 0.054 <0.05
Rheumatoid arthritis yes 0.045 0.07
Osteoarthritis yes 0.012 0.25
Thyroid disease yes -0.045 0.23
Depression yes -0.017 0.18
Adjusted for age
T Percent difference in bone mass per unit
[Table 6] Multiple regression of femoral neck BMD in elderly men.
Variables Unit 3" B t
Anthropometry
Height(cm) 10.0 -0.013 -0.064 2.490"
Lean mass(kg) 6.1 0.067 0.408 13.917"
Fat mass(kg) 49 0.013 0.078 3.384"
Life style
Walk for exercise yes 0.010 0.042 2.039"
Diet
Dietary calcium intake(mg/d) 346.0 0.009 0.085 4.088"
Fracture history
Spine fracture yes -0.060 -0.041 2.005"
Constant 0.745 0.081 9.197
F 97.934”
R’ 0.284

Adjusted for age

" P<0.01, " P<0.05, " Percent difference in bone mass per unit
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[Table 7] Multiple regression of lumber BMD in elderly men.

Variables Unit ﬁ* B t
Anthropometry
Height(cm) 10.0 -0.021 -0.057 2.103
Lean mass(kg) 6.1 0.058 0.354 11.925™
Fat mass(kg) 4.9 0.026 0.162 6.720"
Diet
Dietary calcium intake(mg/d) 346.0 0.007 0.047 2147
Fracture history
Spine fracture yes -0.089 -0.043 2017
Medical history
Diabetes yes 0.038 0.089 4.117"
Constant 0.642 0.108 5.935
F 74.424"
R’ 0.205
Adjusted for age
™ P<0.01, " P<0.05, T Percent difference in bone mass per unit
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